This report describes the development of the shoulder block, an alternative to interscalene brachial plexus blockade for the control of postoperative pain following shoulder surgery. Included is a review of the relevant anatomy of the shoulder joint and its associated structures. Two nerves provide the bulk of the innervation to this area: the suprascapular nerve and the axillary (circumflex) nerve. The shoulder block technique involves selective blockade of both of these nerves instead of general blockade of the entire brachial plexus via the interscalene route. The technique of Meier is used to block the suprascapular nerve in the supraspinous fossa. No descriptions of axillary nerve block were available in the literature, so a technique for blocking this nerve as it travels across the posterior surface of the humerus was developed and is described, along with a discussion of the author's initial clinical experience.
Postoperative pain following shoulder surgery in many patients is severe 1 . Traditionally, this has been controlled by the application of local anaesthetic to the proximal brachial plexus, via the interscalene approach. The interscalene block is effective in the control of postoperative pain, but is associated with . There may however, be an alternative approach for the blockade of the two major peripheral nerves supplying the shoulder joint, the suprascapular and axillary blockade of the major nerves supplying the shoulder joint and describes the author's initial experience with this technique.
ANATOMY
Any attempt to achieve regional anaesthesia of the shoulder joint requires an understanding of the relevant anatomy 1, 6, 7 shoulder pain generally requires local anaesthetic blockade of the nerve supply to the synovium, capsule, articular surfaces, periosteum, ligaments and muscles of the shoulder joint 1 . These structures receive sensory innervation from the nerves that supply the muscles working across the glenohumeral articulation. The bulk of the posterior, medial and superior supply to the joint is via the suprascapular nerve, a branch of contribution from the lateral pectoral nerve, a branch of the lateral cord. The suprascapular nerve also supplies the supraspinatus and infraspinatus muscle of the rotator cuff, with some branches to teres minor 1, 7, 8 . The inferior, lateral and anterior structures of the shoulder joint are supplied primarily by the axillary nerve, a branch of the posterior cord, which There is a contribution from the subscapular nerve, a branch of the posterior cord, and small contributions from the musculocutaneous nerve, the continuation of the lateral cord 1, 8 .
The axillary nerve is formed as a terminal branch of the posterior cord at the lateral border of subscapularis, as it winds towards the posterior aspect of the surgical neck of the humerus (Figures 1 12 mm below the inferior aspect of the glenoid, but only 2 to 3 mm below the inferior capsule . In artery the nerve passes back through the quadrilateral space, a small opening formed by teres minor above, teres major below, long head of biceps medially and the proximal humerus laterally 6,7 . Upon traversing the quadrilateral space the nerve immediately forms an anterior and a posterior branch . The posterior two terminal nerves, the nerve to teres minor and the coursing around the medial border of the deltoid 9 . A muscular branch to the posterior aspect of the deltoid also arises from the posterior branch. The anterior branch passes forward around the humerus on the posterior aspect of the deltoid, to which it supplies motor innervation, lying just 3 to 11 . It has traditionally been possible to block all the relevant nerves supplying the shoulder joint via an interscalene approach to the upper roots of the brachial plexus. This approach permits blockade of the superior cord prior to the suprascapular nerve branching from it 1, 8 . However, individual blockade of both the suprascapular nerve and the axillary nerve the joint. The techniques employed for achieving this will now be detailed below.
TECHNIQUES

Suprascapular nerve block
Several descriptions of suprascapular nerve block were found in the literature, associated with use of the block in the control of both acute and chronic shoulder pain . The ideal approach to the nerve would ensure blockade of the more proximal branches to the acromium and the subacromial region. Blockade of the nerve in the suprascapular notch does achieve this, but is associated with a small risk of pneumothorax . The technique chosen was that described by Meier, which allows blockade of the suprascapular nerve during its passage from the suprascapular notch to the spinoglenoid notch, as it lies in the lateral supraspinous groove . It also allows a large volume of local anaesthetic to be injected beneath the supraspinatus muscle, as well as the option of inserting a catheter. 
Axillary nerve block
A Medline search for axillary nerve block and this procedure. One paper describes blocking the articular branches of this nerve, but in association with a suprascapular nerve block for the control of injected . After three passes, if no twitches were the bony surface of the lateral supraspinous groove, as described by Meier . Peer review during development of the axillary nerve block consisted of informal discussion with colleagues experienced in the area of shoulder surgery. Three upper limb orthopaedic surgeons were consulted as to any potential hazards they could see performing axillary nerve block in this setting, all three observing placement of the block. Three experienced regional anaesthetists in the author's hospital department were also consulted at every stage of development of
The safest and most consistent point at which to block the axillary nerve is immediately following the nerve's passage through the quadrilateral space to lie posterior to the humerus. This guarantees blockade of the four terminal nerves and any articular branches that may arise along its course. It avoids injection more proximally where the nerve lies only 2 to 3 mm below the inferior capsule, carrying a risk of entering the joint with the block needle. The technique relies on bony landmarks that are easily palpated in almost all patients and are consistent between patients. As for the suprascapular nerve block, the patient is seated with the arm in full adduction.
Horizontal plane
Both the anterior aspect of the acromion and the inferior angle of the scapula are palpated. A line directly joining these two landmarks points is drawn line. The quadrilateral space lies at the level of this palpated and from this point a vertical line is traced represents a vertical plane through which the axillary nerve passes laterally, at the level of the horizontal plane. The point on the skin at which the vertical plane and the horizontal plane intersect designates stimulator (B. Braun Medical Inc., Bethlehem, intersection towards the posterior aspect of the humerus, in line with both the horizontal and the vertical planes. Twitches in the posterior deltoid may occur after 2 to 3 cm due to direct stimulation as the needle passes through that muscle. Muscular twitches involving the anterior deltoid at a depth of 6 to 8 cm indicate the axillary nerve has been located. The current is reduced to If no twitches are elicited, the needle should continue to advance in the vertical plane until the posterior surface the humerus is contacted. The in the vertical plane (withdrawing 1 cm each time with the axillary nerve. If this is without success, the needle should be walked 1 cm above the initial entry point but no further, to avoid the needle perforating the shoulder capsule. If there is still no deltoid twitch, the needle should return to the initial insertion point, anaesthetic solution injected slowly. Contact with soft tissue when advancing onto the humerus indicates the needle tip is lying within the origin of the lateral head of triceps. The needle should be withdrawn 1 cm and walked superiorly in the vertical plane until free bone is contacted, or until deltoid twitch indicates the axillary nerve has been located. Fifteen ml of local anaesthetic is then injected slowly.
The direction of local anaesthetic spread during axillary nerve block is dramatically illustrated with Iohexol is seen to reside primarily in the space beneath the posterior deltoid, but also travels proximally into medial surface of the subscapularis muscle, via the The author has performed the combined technique, which is easy to perform, as well as being the most reliable and easily replicated approach. The main indications were as an alternative to interscalene block in patients having predominantly arthroscopic shoulder surgery expected to result in more moderate pain postoperatively, including minor subacromial 
DISCUSSION
This report describes a new technique for local anaesthetic blockade of both the suprascapular nerve and the axillary nerve, which may provide effective relief of postoperative shoulder pain.
The use of a suprascapular nerve block alone for pain relief following arthroscopic shoulder surgery 14, 21 . The technique was found to offer analgesia superior to end of surgery 14,21 and to no block at all 21 , but inferior when compared to an interscalene block 14,21 . The low rates of postoperative morphine dose reported augmentation of the suprascapular nerve block by axillary nerve blockade providing analgesia closer in quality to an interscalene block. However, the results of a small, retrospective, uncontrolled case series are this block for postoperative analgesia.
FIGURE 7A
posterior view to fill a potential space beneath the posterior deltoid. Medially the injectate fills the conical structure of the quadrilateral space. FIGURE 7B: Thirty seconds later the injectate has passed medially through the quadrilateral space and inferior to the glenohumeral joint capsule. The dye can be seen filling a potential space that would correspond to the medial aspect of the subscapularis muscle upon which the axillary nerve crosses after branching off the posterior cord.
SHOULDER BLOCK FOR POSTOPERATIVE SHOULDER PAIN
operatively following the shoulder block would be predicted, due to a predominantly anterior but variable component of the nerve supply to the shoulder remaining unblocked. And consistent with the applied anatomy, the author has found pain following repair of the subscapularis muscle (supplied by neither the repair to be inadequately covered by the use of the shoulder block.
In addition to effective pain relief, the shoulder block may offer a reduction in both the rate of when compared to an interscalene block. Potential complications of the shoulder block would include the risk of pneumothorax with suprascapular nerve blockade, but this should be much reduced with Meier's technique articular puncture with both the suprascapular and axillary nerve blocks, but this may have low morbidity, especially in the arthroscopic surgical setting. In addition, the shoulder block would carry a theoretical risk of postoperative neuropathy and intravascular injection inherent in all peripheral nerve blocks.
In comparison, the interscalene approach is associated with infrequent but potentially major complications. These may be the result of inadvertent injection of local anaesthetic into cerebrospinal unpredictable spread of local anaesthetic to important adjacent neural structures such as the phrenic and vagus nerves and the stellate ganglion . Interscalene of transient postoperative neurological complications, 4 . 4 . The interscalene block also results in motor blockade of muscles supplied by terminal nerves of the brachial plexus. This will result in paralysis of the entire shoulder girdle and the upper arm and may even extend to the forearm and hand. Extensive paralysis of the upper limb is regarded as the sign of an effective interscalene block by anaesthetists, cause of discomfort, especially in the ambulatory setting, despite the quality of analgesia it provides 3,14 . In comparison, motor blockade associated with the shoulder block is limited to the three posterior rotator cuff muscles (supraspinatus, infraspinatus and teres muscles such as latissimus dorsi and the pectoral muscles are preserved, along with the muscles of the upper arm, forearm and hand.
Two incidents of radial nerve blockade cord. It may be that an axillary nerve block volume of in smaller patients and may need to be reduced if the incidence is too high. Sensory blockade of the shoulder block is limited to the cutaneous distribution of the axillary nerve over the deltoid region. Thus the technique offers potential preservation of the patient's functional capacity in addition to the analgesia provided. In comparison, the intense level of analgesia seen with an interscalene block will complications, and may not actually improve patient satisfaction with their pain relief.
blockade of the major nerves supplying the shoulder joint has been described and its anatomical basis suggest that satisfactory analgesia can be obtained. While that data is encouraging, further randomised controlled trials comparing single shot interscalene block to combined suprascapular and axillary nerve block are required to determine whether this approach offers comparable analgesia without any compromise in patient satisfaction or safety. 
